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follow-up of 17.2 months, the % excess weight loss (EWL) of RYGB, LSG
and LAGB was 43.6%, 37.4% EWL, and 23.3% EWL, respectively. 80% of
our patient population had OA prior to surgery, making OA the most
common ORC in our study. All bariatric surgery procedures produced
statistically signiﬁcant ORC resolution and AORC scorechange for all 10
documented comorbidities (p < 0.0001).
Resolution of OA, HTN, HLD, and LEE was found to be signiﬁcantly
different between surgery types (p < 0.05): The percentage of patients
with OA resolution was 71% for RYGB, 63% for LSG, and 51% for LAGB.
HTN resolution was 57% for RYGB, 23% for LAGB, and 29% for LSG.
HLD resolution was 71% for LSG, 67% for RYGB, and 34% for LAGB. LEE
resolution was 100% for LSG (n =6), 94% for RYGB, and 68% for LAGB.
RYGB produced an overall mean ORC resolution of 66%, vs 60% and 44%
produced by LSG and LAGB, respectively.
ORC status improvement of OA, HTN, HLD, and GERD was signiﬁcantly
different between surgery types (p < 0.01). Patients with OA had an
average AORC score decrease, from pre-surgery to post-surgery, of 2
for RYGB, 1.6 for LSG, and 1.2 for LAGB. HTN score change was 1.8 for
RYGB, 1.1 for LSG, and 0.9 for LAGB. HLD score change was 1.9 for both
RYGB and LSG, and 0.9 for LAGB. GERD score change was 2.1 for RYGB,
1.6 for LAGB, and 0.7 for LSG.The overall mean change in AORC score
for all comorbidities, from pre-op to post-op, was 1.7 for RYGB patients,
1.4 for LSG patients, and 1.2 for LAGB patients. There was no signiﬁcant
association between initial BMI and change in AORC score. The pre-op
AORC scores were not signiﬁcantly different between surgery types.
Conclusions: Patients with OA experienced the greatest resolution and
greatest AORC score improvement with RYGB. RYGB had the greatest ORC
resolution for patients with OA and HTN, as well as the greatest AORC
score improvement overall. LSG produced the greatest signiﬁcant ORC
resolution for patients with HLD and LEE. All bariatric surgery procedures
had statistically signiﬁcant ORC status improvements and ORC resolution
for all 10 documented comorbidities.
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Purpose:Meniscal tears are an important risk factor for the development
and progression of knee OA. Obesity has been shown to be a risk factor
for meniscal tears, but BMI, which is commonly used to measure obesity
does not discriminate fat from muscle mass. The study aimed to examine
the relationship between measures of body composition including fat
and skeletal muscle mass and meniscal tears in a community based
population.
Methods: 143 subjects aged 25–60 years who ranged from normal
weight to morbidly obese, were recruited for a study examining the
relationship between obesity and musculoskeletal disease. Magnetic
resonance imaging was performed on the dominant knee. Meniscal tears
were determined. Body composition was measured using dual x-ray
absorptiometry.
Results: Increased total fat mass (FM), independent of skeletal muscle
mass (SMM) was associated with medial meniscal tears (Odds Ratio (OR)
1.04 (95% CI 1.008, 1.07), p = 0.01). Assessment of the distribution of fat
also revealed that for every 1% increase in proportion of abdominal fat
there was a 13% increased risk (95% CI 11–18%, p = 0.005) of having a
medial meniscal tear, but an 18% reduced risk (95% CI 8–27%, p = 0.001)
was observed for 1% increase in gynoid fat. Similar results were seen in
the lateral compartment.
Conclusions: Increased FM, independent of SMM was associated with
meniscal tears. More speciﬁcally, abdominal fat was associated with an
increased risk of tears while in contrast gynoid fat was protective. These
results imply that the effect of obesity on meniscal tears could occur via
systemic factors and not simply due to increased loading.
19
EFFECT OF MINERALIZATION ON THE MATERIAL PROPERTIES OF
ARTICULAR CARTILAGE IN THE RAT
M.L. Roemhildt, B. Beynnon, K. Anderson. Univ. of Vermont, Burlington,
VT, USA
Purpose: Mineralization of articular cartilage is associated with aging
and osteoarthritis. The formation of basic calcium phosphate (BCP)
and/or calcium pyrophosphate dihydrate (CPP) crystals within articular
cartilage has been documented in the rat, rabbit and human. Despite the
common occurrence of articular cartilage mineralization, the effect of
mineralization on the load-bearing capabilities of the articular cartilage
has yet to be reported. This work compares the material properties of
articular cartilage in mineralized and non-mineralized regions in the rat
tibial plateau.
Methods: The material properties (aggregate modulus, permeability, and
Poisson’s ratio) of mineralized and non-mineralized sites of articular
cartilage were evaluated in the tibial plateau of Sprague-Dawley rats.
NIH guidelines for the care and use of animals were observed. Tibial
plateaux were removed following euthanasia and photographed (n =10
plateaux). Micro CT scans of each tibia plateau were collected using a
GE Explore Locus Volumetric Conebeam scanner (20.3mm3 voxel size).
Sites of mineralized articular cartilage were identiﬁed on reconstructed
microCT scans and corresponded to white regions observed grossly on
the articular surface (Fig 1). Mineralized regions and adjacent non-
mineralized control regions on the tibial plateau were identiﬁed as
testing locations (n =10 paired testing sites). The material properties of
the articular cartilage were evaluated using a biphasic creep-indentation
test using a custom materials testing device. Indentation testing
used a cylindrical, plane-ended, porous, 0.5mm-diameter indenter tip.
Specimens were submerged in a bath of PBS with protease inhibitors.
Following application of a tare load (0.044MPa) for 15 minutes, the
indentation test proceeded with the application of the test load
(0.125MPa) with data sampled at 1Hz until displacement reached
equilibrium. Following a recovery period equal to the test duration,
the thickness of the articular cartilage at the testing site was determined
using a needle probe test (0.05mm/s displacement rate, maximum load –
250g). Material properties of the articular cartilage were determined
by curve-ﬁtting the load-displacement response with the biphasic
indentation creep solution via a nonlinear regression procedure. A paired
t-test was used to compare data between mineralized and control sites
for each outcome measure.
Fig. 1. (A) Isosurface of reconstructed m-CT image of a tibial plateau
conﬁrming mineralization within the articular cartilage (→ ). (B) Digital
image of the same specimen illustrating a Mineralized (→ ) and adjacent
Control (*) test sites (O).
Results: The mean aggregate modulus of mineralized site was reduced
19% as compared to the control site (Table 1). No signiﬁcant differences
in thickness, permeability, or Poisson’s ratio were observed between
mineralized and control sites.
Table 1. Material properties of mineralized and control articular cartilage
sites (Mean ± SD)
Test
Location
Thickness
(mm)
Aggregate Modulus
(MPa)
Permeability
(10−15 m4/Ns)
Poisson’s
Ratio
Mineralized 0.25±0.06 1.18±0.18 0.77±0.33 0.20±0.12
Control 0.25±0.05 1.46±0.30 0.61±0.27 0.23±0.10
p-value 0.76 0.05 0.13 0.45
